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unit mass by a factor of 1800. But this is just what we
should expect in the case of thermonuclear reactions, the
rates of which, as we have already seen, usually increase
proportionally to a very high power of the temperature.
We have seen in the previous chapter that the energy
production   of   our   Sun   is   due   entirely   to   the   self-
regenerative carbon-nitrogen reaction cycle, in which the
hydrogen of the solar matter is steadily transformed into
helium. It is natural to assume that the same reaction cycle
is also responsible for the energy production in all other
stars of the main sequence. The calculations do, in fact,
show that the amounts of energy that would be set free by
this thermonuclear reaction cycle, at the temperatures and
densities obtaining inside the stars shown in the table,
correspond very closely with their observed luminosities.
ThuSj the normal stars} like our own Sun, are living on the
subatomic energy liberated in the process of the trans-
formation of hydrogen into helium.

A COMPETING REACTION IN THE LIGHTER STARS
It should be pointed out, however, that, although the
carbon-nitrogen cycle is of primary significance for most
of the stars in the main sequence, it has a rather important
competitor in the case of the comparatively light stellar
bodies, such as Krueger Go B. The central temperatures
of these "cool'* stars are relatively low, and the slow
thermal protons experience difficulty in penetrating such
heavy nuclei as those of carbon or nitrogen. Under these
conditions it is necessary to take into account the possi-
bility of a quite different nuclear reaction, one that takes
place between protons themselves and does not need the
catalysing action of any heavier element. This different